Introduction
Risk of developing breast cancer increases with short breastfeeding and use of hormones (Collaborative Group on Hormonal Factors in Breast Cancer 2002; Anothaisintawee et al., 2013; Antoine et al., 2014; Scneider et al., 2014) . Anothaisintawee et al., 2013 assumed that the etiology of breast cancer can be explained by two mechanisms of differentiation and proliferation of breast epithelial cells mediated by hormonal factors. They found associated adverse risk factors for both mechanisms in the use of oral contraceptives (OC) and hormonal replacement therapy (HRT). The association with breastfeeding as a significant and positive influence factor against breast cancer decreased the risk with 28% if breastfeeding ≥12 months. Li et al. found, 2013 that breastfeeding generates a lower risk of triple-negative breast cancer, (TNBC=negative ER/PR and Her2 breast cancer) supported by both their case-control studies (p=0.02) and case-case comparisons (p=0.01).Their observations are consistent with the results of the majority of studies that have assessed these relationships and breastfeeding is the most consistently identified factor to be differentially associated with risk of triple-negative cancer compared to other major molecular , Carl Edvard Rudebeck 4 subtypes of the disease. The biological mechanisms for this is largely unknown. Phipps et al., 2011 , present different results. They found that nulliparity was associated with decreased risk of triple-negative breast cancer but increased risk of ER+ breast cancer. Among parous women, the number of births was positively associated with risk of triple-negative disease for three births or more vs one birth-and inversely associated with risk of ER+ disease. Ages at menarche and menopause were modestly associated with risk of ER+ but not triple-negative breast cancer; breastfeeding and oral contraceptive use were not associated with either subtype. Work et al. assume, 2014 , that the ER / PR negative breast cancer has a poorer prognosis compared with other subtypes of breast cancer and that breast-feeding >12 months can reduce the risk of all subtypes and with the strongest effect on ER-/ PR-.
Our knowledge of how reproductive factors and the use of hormones affect the risk of developing breast cancer is greater than our knowledge of how the prognosis of the breast cancer is affected. Here we have a large need for research (Kwan et al., 2015) .
Our aim was to evaluate if reproductive factors or use of hormones were associated with any specific tumour characteristics. Since breast feeding and the use of hormones affect estrogen and progesterone receptors and indirectly the risk for illness, we also wanted to examine how breastfeeding and the use of hormones interact with known prognostic markers in women with breast cancer.
Materials and Methods
This study investigates possible associations between prognostic markers and specific tumour characteristics on the one hand, and reproductive data as breast-feeding, and hormone use on the other. We have used a questionnaire in a subgroup of 250 women treated for breast cancer from the Southeast Swedish Breast Cancer Registry (Sundquist, 2000) .
Study population
From 1988 to 1992, 630 women, 25-74 years of age, were treated for primary breast carcinoma without distance metastases in the Counties of Kalmar and Ostergotland (Sundquist, 2000) . At the time of the interview 275/630 women (44%), had died and another 10 women in terminal care of the disease were excluded (1.6%). Questionnaires were sent to 345 women and 250/345 (72%) were returned.
The Research Ethics Committee of Linkoping University Hospital approved the study and informed consent was obtained from each participant.
Prognostic markers (dependent variables)
Histological type: The tumours were classified according to the World Health Organisation, WHO. First, all histological types represented in the cohort were considered in the analyses but as ductal (69%) and lobular (20%) tumours dominated, the parameter was finally dichotomized into ductal and lobular.
Tumour size: Tumour size was retrieved from the original pathology reports.
Lymph node stage (LNS): Lymph node stages (LNS) were classified as: 1 = no positive lymph nodes, 2 = 1-3 positive lymph nodes or 3 = more than 3 positive lymph nodes.
Nottingham histological grade (NHG): Grading was performed according to the protocol of CW Elston. (Elston et al., 1991; Ellis et al., 1992) in grade 1-3. Lymphovascular invasion (LVI): LVI was assessed simultaneously with grading and defined as the presence of malignant cells within a vessel in the periphery of the tumour. (=1), or otherwise negative (=0) (Pinder et al., 1994) .
DNA-ploidy (PLOIDY): The DNA ploidy was categorized as 1 if diploid, otherwise as 0 (nondiploid) (Kallioniemi et al., 1987; Stal et al., 1992; Pinder et al., 1994; Dieterich et al., 1995) .
Estrogen-and progesteronreceptors: Estrogen positive tumours were is stated as positive or negative. Cut off for ER and PR positivity is 0.3 fmol/microgram (Dieterich et al., 1995) .
Parameters from the questionnaire (independent variables)
Reproductive data: Age at first child (AFC) was categorized as 0 if AFC <23 years (median value for all women having at least one child), otherwise as 1 including patients with no children. Time between last childbirth to cancer diagnosis is categorized as ≤26 yrs and >26 yrs, respectively (median) in the logistic regression analysis. Number of children was categorized as follows: 1=no children (only four of these women having had either an abortion (n=2) or miscarriage (n=2), 2 = one child, 3=2 or more children. Breastfeeding time (BFT) was dichotomized as no breastfeeding or breastfeeding. Abortions and miscarriages 0= none otherwise 1=yes.
Hormone use: Hormone use included contraceptive pills (e.g. low-dose pills), combination products adhesive patches, contraceptive injections, hormone coil, and hormone replacement therapy. It was not possible from the questionnaire to differentiate between contraceptives and hormone replacement therapy. Nevertheless, a subgroup analysis was made with women <48 years of age based on the assumption that they were using only contraceptives. Gestagen, oestrogen and a combination of these were primarily analysed separately (see results) but since no differences were found, all three groups were lumped together and categorized as hormones and no hormones respectively. Duration of treatment was also assessed (Ppyear).
Data analysis and statistics
The material is selected, only women alive at the time of the interview were able to participate. Relevant conclusions could, therefore, only be made if hormone use or reproductive factors did not interact with the prognostic markers to influence prognosis. For example, if the prognosis of adverse prognostic markers were partly due to hormone use, a selection of women with bad prognostic markers and non-hormone use might occur among the survivors. This would then blur an existing correlation between hormone use and bad prognostic markers in the entire cohort. Similarly, with an increasing time-lapse between date of diagnosis and date of interview, the combination of bad prognostic markers and hormone use would become more biased. Therefore, the material was initially split into those who had had their breast cancer diagnosis early in relation to the date of the interview (<median diagnosis date, 24-aug-89) and late, respectively, and the two groups were compared according to hormone use (no/yes) using logistic regression, adjusting for age (≤ or >50 yrs) and time of diagnosis (before or after Aug 1989). Since no convincing evidence of interaction could be demonstrated, further multivariate logistic regression analyses were used to assess correlations between the dichotomous dependent parameters (cancer type and prognostic markers) on the one hand, and the independent parameters (hormone use (no/yes) and the various reproductive data) on the other.
Regarding abortions and miscarriages, analyses were made both including and excluding these women but the results were very similar. Hence patients with abortions and miscarriages were not accounted for, apart from the categorization of total breastfeeding time (see above).
The material was divided into four categories for descriptive purposes; breastfeeding women (no/yes) using hormones (no/yes) and the differences between these DOI:http://dx.doi.org/10.7314/APJCP.2016 .17.3.1507 
Results

Main Results
Hormone use, but not breastfeeding, was significantly associated to lymphovascular invasion (LVI), and to a worse prognosis. Table 3 . Table 1 shows questionnaire data categorized according to hormone use and breastfeeding. Some 146 women (58%) had not used hormones at all and 40 of the 250 women (16%) in the study had not breastfed. The time of breastfeeding did not differ between non-hormone and hormone users.
Descriptive statistics
The women in our material diagnosed late in life were already too old to be offered oral contraception when these were introduced in Sweden in 1964 and so most of them were, when HRT was introduced on a broad front. This explains why hormone users were younger at the time of diagnosis (p≤0.001, Mann-Whitneys U-test) and, as expected, this difference disappeared for those under 50 (Table 1) . Non-breastfeeding women using hormones showed a significantly shorter time between their last child's birth and the cancer diagnosis compared to nonhormone users irrespective of breastfeeding (p=0.001) ( Table 1) .
The number of subjects using oestrogen was 71 (28%), gestagen 8 (3%), a combination of these 14 (6%), and no hormones 157 (63%). There were no differences between the three hormone categories concerning prognostic markers (Fishers exact test). The gestagen, oestrogen and combination groups were, therefore, combined in the analyses. Breastfeeding women had, compared with non-breastfeeding women, more frequent use of oral contraceptives (p<0.001; Table 1 ). This could possibly be due to the fact that sexually inactive women abstain from usage of oral contraceptives. Hormone use associated with prognostic variables. This paper centres on relationships between hormone use in combination with breastfeeding on the one hand, and possible associations with various prognostic parameters on the other. Detailed frequencies are shown in Table 2 . All statistically significant interrelationships using multivariate logistic regression (see data analysis) are shown in Table 3 . The only multivariate association between hormone use and prognostic variables, was statistically significant to lymphovascular invasion (Table  3 ) and this significance did not change when adjusted for early/late diagnosis (p=0.029; see Table 3 ). Grade 3 was univariately associated to hormone use (p=0.012; see Table 2 ) but this correlation disappeared when adjusted for age at date of diagnosis. Table 3 summarizes the statistically significant relationships, partly published recently (Dieterich et al.1995) , namely that a lobular tumour type is positively correlated to the number of children and age at first child (p=0.022). Lymphovascular invasion (p=0.041) and non-diploidy (p=0.038) (poor prognostic markers) are significantly correlated to low age at first child, <23 years. Similarly, estrogen negative tumors (p=0.011) are more common amongst women with a short time between last birth and time of diagnosis (≤26 yrs).
Other reproductive data and prognostic variable
Discussion
We found a significant association between hormone use and lymphovascular invasion but no other associations between prognostic markers and hormone use. This is given support by recent research showing that the more hormones a woman consumed the more aggressive was the breast cancer developed, which may be explained by the fact that estradiol stimulate angiogenesis (Stoner et al., 2004; Seeger et al., 2006; Loof-Johanson et al., 2011; Caliceti et al., 2013) .
Lymphovascular invasion that can be seen early in the periphery of a breast tumor can be viewed as a marker on angiogenesis / neovascularisation started up in the tumor considers Widodo et al., 2013 . Endothelial growth factor (VEGF) can be a key mediator in tumour angiogenesis according Stoner et al., 2004; Garvin et al., 2005; Widodo et al., 2013; Huang et al., 2014 . Tamoxifen, which is a selective estrogen receptor modulator, for the treatment of breast cancer has the opposite effect compared with estrogen. In other words -HRT and OC seem to provide an angiogenesis in the tumor while tamoxifen causes the (Garvin et al., 2005; Huang et al., 2014) . LVI is a predictor of recurrence and survival in the disease (Sanchez et al., 2010; Zhao et al., 2012; Scoppmann et al., 2013) and thus an important prognostic marker. Our study shows a significant link between the use of hormones and lymphovascular invasion of tumour cells.
Limitations of the study: Data on hormone use is based on interview responses and validation has not been made against patient records. Oral contraceptives were introduced in Sweden in 1964. Until 1985 the use of HRT was restricted due to side effects but later it became more common. The aim was to study breastfeeding combined with the consumption of oestrogen, gestagen, or a combination of these, to established prognostic markers but the concentrations of oestrogen has varied substantially over the study period. The patients in our material received diagnoses between 1988 and 1990.
The response rate of 72% is reasonable in a followup study over 20 years. Many responders were very old, affected by dementia or under terminal care. In some cases relatives have informed us of their inability to answer questions. Nevertheless, since childbirth and breastfeeding are important emotional experiences in a woman's life most patients thoroughly described breastfeeding times for their different children and this phenomenon has previously been observed (Loof-Johanson et al., 2010) . Concerning hormone use, however, recollection is more uncertain.
In conclusions: i). Hormone use is significant linked to lymphovascular invasion, LVI, in breast cancer thereby affecting the prognosis of the disease, ii) Hormone use with breastfeeding does not interact with the prognostic variables presented, iii) Breastfeeding and the use of OC and HRT ought to be included in the preventive work against breast cancer risk factors and oestrogen/progesterone receptor-negative breast cancer in the Breast Cancer Family Registry. Br J Cancer, 110, 1367-77. Zhao YC, Ni XJ, Li Y, et al (2012) . Peritumoral lymphangiogenesis induced by vascular endothelial growth factor C and D promotes lymph node metastasis in breast cancer patients. World J Surg Oncol, 10, 165.
